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V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 31.21

Tema guceprauii:
1. XipanbHi giecrepu n-Tep@eHinankapooHOBOi KUCIOTH i GTOPOBMICHUX CIIUPTIB SIK €(DEKTUBHI KOMITOHEHTH

CETHETOECJIEKTPUIHUX piﬂKI/IX KpI/ICTaJIiB 3 MaJIUM KPOKOM HaJIMOJIEKYJIIPHOTO I‘eJIiKOi,I[y

2. Chiral diesters of p-terphenyl dicarboxylic acid and fluorinated alcohols as effective components of ferroelectric
liquid crystals with a short helical pitch

Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€HA CUHTE3Y Ta JOCIiIKEHIO HOBUX e(peKTUBHUX (TOPOBMICHUX XipaJIbHUX
KOMIIOHEHTIB JJIs1 CETHETOEJIEKTPUYHUX PiIKOKPUCTAJIIUHUAX MaTepiajliB 3 KOPOTKUMU KpOKamH rejikoiga. B po6ori
pO3pO6JIeHi IpenapaTuBHI METOAM CHHTE3y HOBUX XipaJbHUX JiecTepiB N-TepdeHinguKapooHOBOI KUCIOTU Ta
¢propoBmicHux criupTiB. CHHTE30BaHO CUCTEMATUYHI PSAIA CUMETPUYHUX XipaJbHUX MIieCTEePiB -
TepPeHiNAMKapOOHOBOI KUCJIOTH, Ki MicTITh 3aynuku 1,1,1-Tpudropoankan-2-oiis, 2,2,2-Tpudpropo-1-1-

TOJIiJIeTaHO]Iy, ad TaKO>X ,I[iCCTepI/I, MOJIEKYJIN AKX 'Y TepMiHaJIbHI/IX ITOJIOJKEHHAX CYKYI'IHiCTb XipaHbHI/IX JIAKTATHUX



Ta 1,1,1-Tpudropoankan-2-oabHUX (GparMeHTiB. 3alIPOIIOHOBAHO HOBUM XipaJIbHUI AEPUBATU3YIOUN PEAreHT IS
BU3HAYEHHSI €eHAHTIOMEPHOI YNCTOTH XipaJbHUX BTOPUHHUX (PTOPOBMICHUX CITUPTiB. Po3pobieHo ciocobu
oznep>xanHs (R)- Ta (S)-eHaHTiomepHuUx 1,1,1-TpudTopoankaH-2-0siB 3 BUCOKOIO €HAaHTIOMEPHOIO YACTOTOIO, SIKi €
KJIIOYOBUMHU HaMiBIPOLYKTaMU [ CUHTE3Y LiIbOBUX CIIOJNYK. JJOCIIiI>KeHi BJJaCTUBOCTi CUHTE30BAaHUX LIiTbOBUX
CIIOJIYK K XipasibHUX KOMITIOHEeHTiB CEPK matepiasiB. B pesysbTari OCIiIKeHb OTPUMaHi AaHi 040 BIUIUBY
MOJIEKYJISIPHOI CTPYKTYPH XipayIbHUX JiiecTepiB I-TepdeHinnru-kap6oHoBoi kucaoTy Ha BaactuBocTi CEPK 3 manum
KPOKOM reJlikoifa. Ha ocHOBi HOBUX XipaJbHMX KOMIIOHEHTIB po3pobisieHi CEPK marepiann AJ1s1 BAKOPUCTAHHS Y
Cy4aCHUX (POTOHHUX MPUCTPOSIX. 3aIPONOHOBAHO €(EKTUBHMUI CIIOCIO OTPUMAaHHS B €HAaHTIOMEPHO YMCTOMY
BUTJISI1 TPUPTOPOMOJIOUHOI KUCJIOTU — KOPUCHOTO XipaslbHOTO Ha-MiBIPOJYKTA [1JIs1 CUHTE3Yy NE€PCIEKTUBHUX

koMrioHeHTiB CEPK.

2. Ferroelectric liquid crystal (FLC) materials are promising alternative to nematic LCs, due to their fast switching
in the range of hundreds to microseconds under moderate driving voltages. For the realization of modern electro-
optical effects from FLC materials, it is required to induce a nanoscale pitch of the helicoid and high spontaneous
polishing. We have stated suitability criteria of chiral organic compounds for practical use in the short-pitch FLC
materials: first one is high helical twisting power (HTP) which is characteristic of CCs and is inversely proportional
to a value of the pitch of a supramolecular helix. HTP is to be not less than 35 um-1. Second, effective induction of
spontaneous polarization (PS) in a FLC at the level at least 150 nC/cm2 should take place. Relying on some
regularities found in literature, we have stated primary structural criteria which may affect effectivity of chiral
components intended for use in the short-pitch FLC materials: (1) presence of two flexible polar groups separated
by p-terphenyl core in a CC molecule; (2) presence of polar trifluoromethyl groups at chiral centers; (3) presence
of two flexible terminal alkyl substitutes which may take an effect by strengthening interaction between molecules
in adjacent smectic layers; (4) substitution of an alkyl at the chiral center with more polarizable aryl moiety; (5)
introduction of a bifunctional lactate moiety to CC molecules. The thesis is aimed at synthesis and study of new
efficient fluorine-containing chiral components of ferroelectric LC materials with short helical pitch. Preparative
synthetic methods for new chiral diesters of p-terphenyldicarboxylic acid and fluorine-containing alcohols are
developed. Systematic series of chiral symmetric of p-terphenyldicarboxylic acid diesters containing 1,1,1-
trifluoroalkane-2-olic and 2,2,2-trifluoro-1-p-tolylethanolic residues as well as combination of chiral lactate and
1,1,1-trifluoroalkane-2-ol fragments are obtained. New chiral derivatizing reagent I-methyl-phthalate is proposed
for determining enantiomeric purity of chiral secondary fluorine-containing alcohols being key intermediates for
the synthesis of the target diesters. Using I-menthylphthalate, synthetic methods for enatiomerically pure (R)- and
(S)-enantiomeric 1,1,1-trifluoroalkane-2-ols are developed. Properties of the target compounds as chiral
components of ferroelectric LC materials are investigated. The effect of molecular structure of chiral diesters of p-
terphenyldicarboxylic acid on the properties of short-helix FLCs is obtained. Based on the new chiral components,
FLC materials for use in modern photonic devices were developed. An effective method for the resolution of
racemic trifluorolactic acid is proposed.
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